Different classes of proteases are involved in the response to drought of Phaseolus vulgaris L. cultivars differing in sensitivity.
Protein breakdown and recycling, which depend on the levels of proteolytic enzymes, are an essential part of the plant response to environmental stress. In order to study changes in the activity of proteases in Phaseolus vulgaris L. subjected to water deficit, three cultivars of European origin that exhibit different degrees of sensitivity to drought were chosen on the basis of changes in water potential, psiw, water and protein contents of leaves during progressive water deficit, and loss of membrane integrity after osmotic stress. Twenty-day-old plants were subjected to water deficit by withholding irrigation. Specific enzyme activities in leaf extracts were determined for plants under different degrees of drought stress using different substrates and protease inhibitors. Proteolytic activities were partially characterized by gel exclusion chromatography. Activities of two of the three identified serine proteinases changed under water deficit. The activity of the one with apparent molecular mass of approximately 65 kDa was observed to increase progressively with increasing withdrawal of water in the more sensitive cultivars, but to decrease in the more resistant cultivar. The same activity was elevated in senescent leaves. Under conditions of severe water deficit, the most sensitive cultivar exhibited a marked increase in the activity of two different aminopeptidases, while the more resistant cultivar showed a significant decrease in the activity of these aminopeptidases. These results point to complex and probably specific roles for different proteases in the plant response to drought.